tert -Butyldimethylsilylation. All derivatizations were performed under dry nitrogen in Teflon-faced septum-capped reaction vials and flasks. Prior to silylation the organic compounds, if solid, were dissolved in a minimal amount of either dry acetonitrile or tetrahydrofuran or, if liquid, were mixed with an equal volume of acetonitrile. In all experiments performed 0.1 wM, 1.0 mM, and 50 mM concentrations of each compound were used. tert-Butyldimethylsilylation was accomplished by adding, via a gas-tight syringe, 10.0 equiv (based on the number of silylatable functions), of one of the following reagents: (A) MTBSTFA + 1% TBDMSCl, (B) MTBSA + 1% TBDMSCl, (C) 1.0 m TBDMSCl + 2.0 M imidazole in DMF. tert-Butyldimethylsilylation with reagents A and B were allowed to proceed at room temperature for 5 min and for 20 minutes. Reaction mixtures with reagent C were heated at 40 OC, with the progress of the reaction being determined by gas-liquid chromatography every 30 min for 10 h.
Isolation of compounds following tert-butyldimethylsilylation with reagent A was accomplished by removal of the acetonitrile or tetrahydrofuran in vacuo followed by the concomitant sublimation at 35 "C (15 torr) of the MTBSTFA, N-methyltrifluoroacetamide, and TBDMSCl from the mixture. The remaining clear residues (197% purity by GLC) were then sublimed or distilled. Compounds tert-butyldimethylsilylated with reagent B were sublimed immediately following the removal of the reaction solvent. Compounds tert-butyldimethylsilylated with reagent C were generally isolated by adding the final reaction mixture to one volume of benzene or hexane and washing the mixture several times with water. The organic layer was then reduced in volume in vacuo, and the contaminating tert-butyldimethylsilanol was removed by sublimation at 35 O C (15 torr). Due to the presence of DMF in reagent C, sublimation or distillation of the silylated product from the initial reaction was impossible.
Registry No. MTBSTFA, 77377-52-7; MTBSA, 82112-20-7; MTBSF, 68944-33-2; MtBSA, 82112-21-8; RO(CH2)aOR (R = tertbutyldimethylsilyl), 82112-22-9; ROCH2CH(OR)CH20R (R = tertbutyldimethylsilyl), 82112-23-0; C6HsOR (R = tert-butyldimethylsilyl), 18052-27-2; CH,CH,CH,SR (R = tert-butyldimethylsilyl), 82112-24-1; (CHa)2CHSR (R = tert-butyldimethylsilyl), 82112-25-2; RS(CHJ3SR (R = tert-butyldimethylsilyl), 82112-26-3; RSCH2CH-(OR)CH20R (R = tert-butyldimethylsilyl), 82112-27-4; RSCH2CHzOR (R = tert-butyldimethylsilyl), 82112-28-5; RSCH2COOR (R = tert-butyldimethylsilyl), 82112-29-6; ROCHzCH2COOR (R = tert-butyldimethylsilyl), 82112-30-9; RO-mCsH4COOR (R = tert-butyldimethylsilyl), 67226-77-1; RO-o-C6H,CH20R (R = tert-butyldimethylsilyl), 82112-31-0; RO-p-C6H4CH2COCOOR (R = tert-butyldimethylsilyl), 82112-32-1; DLC2HsCH(NHR)COOR (R = tert-butyldimethylsilyl), 82112-33-2; C2HsCH(NHR)CH20R (R = tert-butyldimethylsilyl), 82112-34-3; CH3CH(NHR)CH20R (R = tert-butyldimethylsilyl), 82134-49-4; 2,4-(OR)-6-(RNH)pyrimidine (R = tert-butyldimethylsilyl), 82112-35-4; C8HsCH2NR(CH3) (R = tert-butyldimethylsilyl), 82112-36- 
= COOCH3)3 reacted smoothly with TFA a t room temperature to give one product in 65% yield. According to the mass spectrum and elemental analysis, the elemental composition of the reaction product was C1,H2,,F3N05, indicating that trifluoroacetylation had taken place.
In the 'H NMR spectrum, the characteristic NCH absorption at 6 4.74 (dd, J = 5 and 12 Hz) was still present.
X-ray diffraction showed that the compound had the The surprising result of the reaction of 1, which possesses an enamine moiety, with TFA led us to study the reaction of other enamines with this reagent. T o our knowledge such reactions have not been reported in the literature, although reactions with acetic a n h~d r i d e~,~ and Reaction of 1-(3,4-dihydro-l-naphthalenyl)pyrrolidine (6c) with TFA in THF, however, afforded, after distillation, a mixture of products, of which the minor compound was the trifluoroacetylated compound 7c. After column chromatography (alumina), the major reaction product, a white crystalline compound, was isolated in a yield of 53%.
Mass spectrometry and elemental analysis exhibited that a CF3C0 moiety had been introduced, but the absence of a carbonyl group (IR and I3C NMR spectroscopy) ruled (3) . A suspension of l3 (1.0 g, 3.6 m o l ) in 10 mL of TFA was stirred at room temperature for 45 min. The TFA was removed under reduced pressure, and the residue was dissolved in 25 mL of CHC13. This solution was stirred for 30 min with KzCO3 (5 9). After filtration, the CHC13 was evaporated to give an oil, which after crystallization from EhO gave 65% of 3: mp scan width (deg) 3.3 + 1.0 tg e] . The total number of reflections measured was 3315, of which 2648 had an intensity greater than the standard deviation estimated from counting statistics. The solution and refinement of the crystal structure are based on the latter reflections. The structure was solved by direct methods14 and refined by full-matrix least squared5 to a final R factor of 5.5%. All hydrogen atoms were found from Fourier difference syntheses. The number of parameters refined in the last cycles was 316 (scale factor, extinction parameter, positional parameters of all atoms, anisotropic thermal parameters for non-hydrogen atoms, isotropic thermal parameters for hydrogen atoms). shown by photodissociation spectroscopy that 1+-remains as an unconjugated diene a t low internal energiesa6 Comparison of the heat of formation7 of C5H7+ ions formed by CH3. loss from isomeric C6Hlo radical cations (ions of m/z 67 give rise to base peak in the normal mass spectra of C6H10 isomers8) and the kinetic energy release (V9 associated therewith showed that I+. among its linear isomers forms the cyclopentenyl cation with the lowest excess energy and smallest T value.'O This result is in accord with the photodissociation results insofar as 1+. cannot isomerize to another linear diene prior to decomposition. The collisional activation mass spectral' of C6Hlo isomers confirmed that nondecomposing 1+. has no or only little resemblance with the radical cations of 1,3-, 1,4-, and 2,4-hexadiene, cyclohexene, and l-methylcyclopentene.l2
In light of the apparent retention of structure of 1+., this work is concerned with how the cyclopentenyl cation is formed therefrom.
It is necessary to consider which isomeric C6H10+' ions have heats of formation lying below the energy required for fragmentation of 1+. by CH3. loss and which can display similar kinetic energy release characteristics. From our previous studies,1°J3 these can be reduced to cyclohexene, 2-methyl-l,4-pentadiene, and methylcyclopentene (and methylenecyclopentane); see Table I .
Isomerization of 1+. to the cyclohexene radical cation is not likely to occur, because it would involve the formation of bicyclo[2.2.0]hexane+-in the first step, a process having an energy barrier of 16 kcal mol-' (see Table I ).
Loss of ethylene is an abundant process of the cyclohexene radical cation (RDA elimination)! while it is nearly absent in the normal mass spectrum and in the metastable time frame of 1+., thus further disfavoring an isomerization.'* Ionized 2-methyl-l,4-pentadiene also cannot be involved in the behavior of 1+., because the kinetic energy release for the random statistical losses of the deuterium-labeled methyl radicals from 2-methyl-l,4-pentadiene-l,l-dz+. was twice as large as that observed for the unlabeled comwhile this is not the case with labeled 1,5-hexadienes (see also note 23).
